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(54) CnOCOB nO/iyHEHMB PACXOflYEMblX SJlEKTPOflOB U3 METAJlJll/IMECKOfi CTPy)KKM 



(57) 

HaoGpeTeHne othochtch k 
MeTannyprwqecKOfi nepepa6oTKe otxoaob, 
npenMyu^ecTBeHHO b BMAe CTpyxKM M3 
TMTaHOBbix cnnaBOB, npoAyicr nepepa6oTKM b 
(popwe pacxoAyeMwx s/ieiopoAOB npuiueHfleTCfl 

npM npOM3BOACTBe BTOpMMHblX TMTaHOBblX 

cnjiaBOB, a TaK>Ke ah« nerwpoBaHM« cTanefl. 
Cnoco6 BKnwMaeT APo6/ieHvie m OHMCTxy 
CTpyKKn, BaKyyMHO-TepMMnecKyio Aerasai^nio 
npM 550-650°C, BbiAep>KKy 1-2 m. CTpyrce^Hbie 
6pnKeTw npeccyiOT m 3arpy>KaioT c 3a3opoM b 



M3/io>KHHi^y, KOTopyio nepeA 3a/iviBKofi 

OAHOkiMeHHbiM cn/iaBOM HarpeBaior ao 

400-450 °C. H3o6peTeHne no3BonaeT 

ncnonbsoeaTb 100% cTpywKii npw nojiyneHMM 

BTOpMMHblX JWTeflHblX CflfiaBOB, MCKHJOHMTb M3 

npoLiecca H3roTOBneHMfl pacxoAyeMbix 
aneiapoAOB AoporocToniAyio TMTaHOByjo ry6Ky, 
noBbiiuaTb MexaHMMecxyio npoMHOCTb 
aneKTpoAOB m yny-iujaTb KaMecTBo btopmmhwx 
cnnaBOB 3a cneT yMeHbweHMfl coAepacaHi/ifl 
nprnwecefi BHeApeHMfl. 4 3.n. cfwibi, 2 Ta6n. 
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(54) METHOD OF CONSUMABLE ELECTRODE PRODUCTION FROM METAL CHIPS 



(57) Abstract: 

FIELD: metallurgical processing of 
wastes, mainly, in the form of chips from 
titanium alloys to produce consumable 
electrodes in production of secondary 
titanium alloys and in steel alloying. 
SUBSTANCE: method includes crushing and 
cleaning of chips, vacuum thermal degassing 
at 550-650 C with holding ay said 
temperature for 1-2 h. Chip briquettes are 
pressed and loaded into mold with clearance. 



Mold before filling with the same alloy is 
heated up to 400-450 C. Invention provides 
for utilization of 100% of ships in 
production of casting alloys, exclusion of 
expensive titanium sponge from process of 
manufacture of consumable electrodes, 
increased mechanical strength of electrodes 
and improved quality of secondary alloys due 
to reduction of impurities content. EFFECT: 
higher efficiency. 5 cl, 2 tbl, ex 
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H3o6peTeHne othocmtca k 
MeTannyprvmecKOfl nepepa6oTKe otxoaob 

M3 UU MHOCTpOHTG/lbHOrO DpOM3BOflCTBa, 

npeMMymecTBeHHO b bma@ CTpyxxvi, b sacTHOCTM 

CTpyjKKM M3 TUTaHOBbJX CnnaBOB. RpO^yKT 

nepepa6oTKM b cfcopMe pacxoAyeMbix 
oneinpoAOB MOweT Hafim npMMeHeHne npn 

npOM3B0ACTBe BTOpMHHblX TklTaHOBblX CfUiaBOB, 

a TaiOKe b MepHofi weTannyprnn nnn 
nernposaHUfl cranei*. 

Hanoonee pacnpocrpaHeHHUM (okojio 45% 
ot o6mefl Maccbi npoMbinineHHbjx 
MeTannnMecKMX otxoaob) h TpyAHee Bcero 
nep>epa6aTbiBaeMbiM buaom otxoaob AB/ineTCR 

CTpy)KKa, CTIO>KHOCTb nOArOTOBKM KOTOpotf K 

nepepa6oTKe 3aKniOMaeTCfl b tom, mto 0Ha 
saHUMaeT oonbwotf o6"beM, 3arpa3HeHa 

OMy/lbCMefl, TeXHUHeCKMM MacnoM, 

nocropoHHMMH npeAMeTaMM a BHAe MacTMi; 
MeTannoB h TBepAbix crinaBOB. B HacToamee 
Bpewifl nepepaooTKe noABepraeTca 
He3HaHMTenbHoe KonvmecTBO cTpywenHbix 
otxoaob, 6ojibiLian mx nacTb yTnnn3npyeTca He 

TO/lbKO 6e3 yHQTa OKOHOMHHeCKMX MHTepecoB, ho 

h c HapyiueHneM Tpe6oBaHnw sKonorwMecKofi 
6e3onacHocTM. 

M3BecTeH cnocoo" nonyneHHfl pacxoAyeMbix 
aneKTpoAOB c ncno/ib30BaHneM 10-15% 
CTpyKKVi, ocTaribHoe - THTaHOBan ry6Ka /1/, 
3aKnioHa»oiMM«cfl b tom, mto BHaMane npeccyioT 
6pnKeTbi, KOTopbie 3aTeM caapuBaioT b aproHe b 
pacxoAyeMbift sneicrpoA. HeAocTaTKOM cnoco6a 
ABnaeTcw ncnonb30BaHue 3HaHMTenbHoro 
KonnsecTBa AoporocTo*mefi tht3hobovi ryGKn, a 
Ta»Ke HeAocrraTOMHafl MexaHMHecKaa npOHHOCTb 

3/ieKTpOAOB, MTO M0>KeT flpMBeCTH HX K 

pa3pyiueHMK) b npoi;ecce nepennaBa. 

H3BecTHa TexHonorMfl M3roTOBneHM5i 
pacxoAyeMbix sneiapoAOB 12! H3 xycKOBbix 

TMTaHOBblX OTXOAOB nHTefiHOTO npOH3BOACTBa H 

6pnKeTnpoBaHHow CTpy>KKM nyTeM yKnaAKM b 

M3J10)KHHL^y KyCKOBblX OTXOAOB M CTpyweHHblX 

6pnKeTOB c nocnenyiotnefi 3annBKofi H3no>KHMLjbi 

)KMAKVIM OAHOMMeHHWM CnnaBOM, KOTOpblfi 

3anoflHfleT nycTOTbi MewAy KycicaMH u 
6pnKeT3MM m 4>opMnpyeT pacxoAyeMbifi 
sneKTpoA. Ochobhum HeAOCTaTKOM 
paccMaTpkiaaeMoro aHanora flanaeTCH Manafl 
Aona Mcnonb30BaHnfl CTpyweMHbix otxoaob, Tax 
KaK 3HaMHTenbHafl BecoBaa MacTb wnxTbi 
KOMrineKTyeTCfl m KycKOBbix otxoaob, nuraTypbi 
n TUTaHOBoii ry6ioi. 

H3BecTeH cnocoo" nonyMeHiifl pacxoAyeMbix 
3/ieKTpOAOB /3/ nyTeM zanmm OAHOMMeHHbiM 
cnnaBOM 3arpy>KeHHbix b MsnojKHni^y TMTaHOBbix 

KyCKOBblX OTXOAOB M CTpy)KeMHblX 6pMKeTOB 

{j\om ncnonb30BaHMfl CTpy>KKn b ujuxTe 
cocTaBJiyieT 5-10%). K HeAOCTaTxaM AaHHoro 
aHanora cneAyeT oTHec™ hhskmA npoijeHT 
ncnoribsoBaHUfl CTpyxeMHbix otxoaob m 
3HaMHTenbHoe coAepwaHHe KucnopoAa b 
c/iMTKe, nonyMeHHOM nocne nepennaBa 
M3roTOBneHHoro no AaHHOMy cnoco6y 
sneKTpoAa, Tax KaK M3-3a 3arpfl3HeHMfl cTpyxKM 
yBennMeHne KonnnecTBa 6pnKeTOB a LuviXTe Ha 
oahh npoi^eHT npuBOAUT k noBbiiueHvi>o 
coAep)KaHHfl KMcnopoAa bo btopmmhom cnnaBe 
Ha 0,008%. 

Han6onee 6nM3KMM no TexHHMecKofl 
cyu^HOCTn m AOCTkiraeMOMy pe3ynbTaTy 
aHanoroM ^BnneTcn cnoco6 nonyneHvin 
pacxoAyeMbix snetapoAOB H3 TMTaHa m ero 

Can a BOB 14/ , B OCHOBHOM H3 otxoaob b BMAe 
KycKOB cKpana, oSpesn n cTpy>KKVi. Cnoco6 
xapaKTepw3yeTCfl TeM, mto npeABapnTenbHO 
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npoBOAHT noATOTOBKy uuMXTbi, 3arpy3Ky ee b 
n3Jio>KHnny n sanuBKy pacnnaBneHHbiM 
cnnaBOM. B cnynae ncnonboosaHnq ujuxTbi b 
BMAe CTpyjKeMHbix 6pHKeTOB, nocneAHne 
3arpyKaioT b M3no)KHMi4y c 3a3opoM, 
o6ecneMviBaiou|MM sanonHeHne oSteMa 
nano)KHni^bi jkmakmm MeTannoM, a nepeA 
sanuBKow n3no>KHHL\y HarpeaaiOT ao 
300-350 °C. KpoMe Toro, b 3aBncnMocTn ot 
o6"beMHOH 3arpy3KM H3no>KHMi4bi ujmxto^ 
ncnonb3yiOT pasnnMHbie motoaw 3annBKM 
)KMAKoro MeTanna. flaHHOMy cnoco6y npucyiAn 
HeAocTaTKM aHanoroB, b ocHOBe Kojopux ne)KMT 
Manafl Aonji aosneKaeMbix b MeTannyprnMecioi^ 
nepeAen cTpyKeMHbix otxoaob, a Taiwce 
3HaMMTenbHoe coAep)KaHne ripviMecefl 
BHeApenun b bma© yrnepOAa, KUcnopoAa, 
BOAopoAa m a30Ta, yxyAiuaraii^Mx MexaHUMecKne 
CBOMCTBa btophmhhx cnnaBOB, nonyMeHHwx 
nocne nepennaBa sneiapoAOB. KpoMe Toro, 
HeAocTaTOMHbifi HarpeB n3no)KHMi^bi nepeA 
3annBKoC^ Mo>KeT npusecTn k ocwnannio CTpy)KXM 
b npot^ecce nepennaBa sneicrpoAa M3-3a 
cna6oro A^00y3MOHHoro ci^enneHMfl 
MaTepwana 6pnKeTOB m >KviAKoro cnnaBa. 

H3o6peTeHne HanpaaneHO Ha petueHne 
3aAaMM, 3ai<nK3Maioi4eCicfl b 100% BOBneMeHnn 
cTpy)KKM b MeTannyprnMecKM« nepeAen, 
MCKnioMeHMn M3 npoi^ecca n3roroaneHH5i 
pacxoAyeMbix sneiapoAOB AoporocTOfli^eW 

THT3H0B0M fy6KM, B nOBblllieHMH MexaHMMeCKOtl 

npoMHOCTM aneiapoAOB m ynyniueHUH KanecTBa 
BTopuMHbix cnnaBOB 3a cseT yMeHbiueHvin 
coflep)KaHnfl npuMecew bhgapshha. 

nocTaBneHHafl saAawa peiuaeTCd 3a cneT 
Toro, mto b npoi^ecce nonyneHkm pacxoAyeMbix 
sneiapoAOB CTpy)KKy noABepraioT APOcneHHio, 
OMMCTKe, BaKyyMHO-TepMUMecKOM Aera3ai^nvi 
(BTfl) npn 550-650°C n BbiAep)Kxe 1-2 m, saTeM 
CTpy>Kxy npeccyiOT b L^nnnHApnMecKvie 6pnKeTbi, 
KOTopwe 3arpy>KaioT b n3no>KHvmy c 3a3opoM, 
o6ecneMHBaioi4MM 3anonHeHne jkmakhm 
MeTannoM, a nepeA aanuBKo^ usnoxcHHLjbi 
oAHOHMeHHWM cnnaBOM ee HarpeBaioT ao 
400-450°C. OTnuMneM cnoco6a «Bn«eTc« 
npoBeAeHne BTfl CTpyjKKvi nepeA ee 
npeccoBaHMeM 8 6pnKeTbi m HarpeB M3no)KHHL^bi 
BMecTe c 3arpy>KeHHbiMM b Hee 6pnKeTaMH ao 
400-450°C, a TaioKe to, mto xonoAHoe 
npeccoBanne 6pnKeTOB BeAyT ao 
oTHocnTenbHO^ nnoTHOCTn 0,6-0,75 npH 
OTHOiueHnn BbicoTbi 6pnKeTa k ero AMaMeTpy ot 
0,5-3, npH 3tom AnaMeTpw 3arpyxaeMbix b 
n3noxHHL^ 6pnKeTOB paBHbi Me>KAy COCOM, 
oTHomeHne A^aMeTpa 6pnKeTOB k BHyTpeHHeMy 
AnaMeTpy n3no)KHHi^bi cocTaanneT 0,8-0,9, Ha 
Aho nano>KHni^bi yicnaAbiBaioT 6pnKeT c 
Han6onbiiievi OTHOCMTenbHOM nnoTHOCTbio, a Ann 
n3roTOBneHna nocneAyjoiuero sneiapoAa 
ncnonb3yiOT npeAbiAyiMni^ aneiapoA. KOTopbift 
pacnnaBn^ioT b KonnMecTBe, paBHOM Macce 
3annBaeMoro b n3no)KHMi4y cnnaBa npu 
MsroToaneHMM npeAWAyiMero sneicrpoAa. 

OnTMManbHbie nocneAOBaTenbHOCTb 
npoBeAeHMfl onepaun^ n peaaiMbi 
ocyu^ecTsneHMfl cnoco6a onpeAeneHbi 
3KcnepnMeHTanbHbiM nyTeM. ripn BTfl c 
noBepxHOCTM CTpyxooi yAanaiOTCfl npHMecu, 
CHMMaeTcw Ae4>°P Ma U M OHHbi« Haxnen, 
o6pa3yiomnRcfl npn MexaHMMecKoft oCpaooTKe 
cnnaBa m APo6neHMH CTpy)Kiai, b pe3ynbTaTe 
Mero ycunne npeccoBaHMfl cTpy)Kxvi CHWKaeTCfl 
Ha 20-30% (npn 3aAaHHO« nnoTHOCTM 6pnKeTa). 
TeMnepaTypa Aerasai^nn ot 550 °C ao 650 °C 
npM BbmepxcKe 1-2 m ooecneMMBaeT 
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Han6onbiunM scJxfeeKT yAaneHHH ra30Bbix 
npMMecefl w CHM«eHMe noeepxHocTHofl 
MMKpoTBepflocTM cTpy>KKM (HaKnena), 
noBbiiueHMe reivinepaTypbi BTA 6onee 650°C m 
BbiAepxwe conee 2 m SKOHOMvmecKVi He 
onpaBAaHo no npvmuHe 3HaMMTenbHbix 
3Hepro3aipaT. HarpeB nano>KHni^bJ ao 
400-450 °C ooycnoBneH Heo6xoAMMOCTbio 
C03AaHH« Hanoojibujero cuenneHns waTepnana 
cTpy>KeHHbix 6pnKeTOB m aajiMBaeMoro 
oAHOMMeHHoro cnnaBa. OTHocwTenbHafl 
ruiOTHocTb 6pnKeTOB b npeAenax 0,6-0,75, 
Ben mm m Ha nureviHoro 3a3opa ot 0,8 ao 0,9 
OTHOiueHMfl AnaMeTpa 6pnKeroB k BHyipeHHeMy 

AMaMeTpy H3TIO>KHMl^bl, OTHOLUeHMe BblCOTbl 

6pnKeTa k ero fluaMeipy b Anana30He 0,5-3 w 
ycTaHOBKa Ha aho hsjiokhhi^w 6pnKeTa c 
Han6o/ibiueM nnoTHOCTbio Bbi6paHw H3 ycnoBnw 
o6ecneMeHn« AocTaTOMHofl MexaHkwecKofi 
npoMHOGTM pacxoAyeMbix oneiapoAOB m 
nmeflHbix cbo&ctb 3annBaeMoro b n3no>KHimy 
OAHOMMeHHoro cnnaBa. 

Cnocoo" ocyi^ecTannK)T cneAyrcmuM 
o6pa30M. MeTajinnMecicyio crpy)^, 
npenMymecTBeHHO m TvnaHOBbix cnnaBOB, 
APo6«t b mojiotkobom APo6n/iKe Tuna 188 RP ao 
pa3Mepa OTA&nbHbix nacTvm (5-10).(5-20) mm m 
npoMbiBatoT b o6e3KnpnBaK5ineM pacTBope, 
HanpuMep, coAepKameM 30-35 r/n 

• KaJlbLJMHMpOBaHHOVI COAbl M 15-20 T/Jl 

TpMHaTpMflcfeoafcaTa npn 60-80°C, nocne Mero 
npOMbiBaioT b BOAe m cyiuaT npn 200°C, 3aTeM 
cyxyio CTpy)KKy noABepraiOT MamHTHofi 
cenapaL^MM Ha ycxaHOBKe Tuna riBCU 40/10. 

nOATOTOBJieHHyiO T3KMM o6pa30M CTpy>KKy 
noAatoT b TepMvinecKyio ne^b Ana nposeAeHum 
BTfl npn odaTOMHOM AaaneHHH b KaMepe neHM 
5.10* 3 mm pt.ct., TeMnepaType 550-650°C h 
BbiAep>KKe 1-2 h. Oxna>KAeHne cTpy>KKH ao 
200 °C ocymecTBnaraT npn coxpaHeHnn 
paGo^ero AaBneHwa b KaMepe nenw, a 
OKOHMaienbHoe oxnawAeHne npon3BOAflT 
BMecTe c nenbHD npu OTKnK>4eHHbix BaKyyMHbix 
Hacocax. 

Ann noATBep>KAeHM« TexHMMecKnx 
pe3y/ibTaTOB 6bina nposeAeHa BTA AByx napTHM 
CTpy)KKM H3 cnnaBOB BT1-0 h BT5 Maccotf 40 Kr 

Kawafl. CopTHOCTb CTpy>KKH COOTBeTCTBOBaJia 

1-fl m 2-fl rp. il copTa no TOCT 1639-93. 
CoAepxaHne ra30Bbix npuMecefi b bmas 
ymepoAa, KHcnopoAa, BOAopoAa, a30Ta n 
MMKpoTBepAOCTb HacTMLi cTpy>KKvi onpeAenann 
AO m nocne BTA- A^ onpeAeneHMfl yKa3aHHwx 
napaMeTpoB 6pann ot 5 ao 10 HaBecoK m 
KawAofi napTMH CTpy>KKM h ycpeAHJmu 
no/iyneHHbie pe3ynbTaTbi. CoAepaoHMe 
ymepoAa onpeAe/ianu KynoHOMeTpHHecKMM 
TMTpoBaHMeM no TOCT 9853.3-86, KucnopoAa - 
nnaaneHneM HaBecKH b MHepTHOM rase no TOCT 
28052-89, BOAopoAa - cneKTpaxibHO-M30TonHbiM 
MeTOAOM no TOCT 24056-81 m a30Ta - 
TMTpOBanbHbiM MeTOAOM no TOCT 9853.1-79. 
MMKpoTBepAOCTb onpeAenwjiM no MeTOAy 
Bwraepca. PesyribTaTbi onpeAeneHM^ 
npviBeAeHbi b Ta6n. 1. 

AHann3 nonyneHHbix H3MepeHMfl (Taon. 1) 
noKaswBaeT, mto npoBeAeHHe BTA nosBonaeT 
cHM3nTb coAep>KaHne ra30BbJx npUMeceft b 
cpeAHeM no yrnepoAy Ha 80%, no KucnopoAy m 
a30Ty Ha 30% m no BOAopoAy Ha 60%, a 
MMKpoTBepAOCTb HacTnij cTpy>KKM b cpeAHeM Ha 
10-15%. nocne BTA npon3BOA«T xonoAHoe 
npeccoBaHHe CTpyKeMHbix 6pnKeTOB Ha npecce 
c ycwineM 1,6 MH c OAHOcTopoHHe^ cxeMofi 
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npwioweHMfl ycwnHfl npeccoBaHMfl. 

npMMep. H3rOTOBMnM GpMKeTbJ AHaMeTDOM 

100 mm, KOTopue 3arpy3nnn b MeTannvmecKyK) 

BbJTpflXHBaeMyiO H3X10)KHM4y C BHyTpeHHMM 

AviaMeTpoM 120 mm m 3annnn OAHOMMeHHbiM 
canaBOM a BaKyyMHo-AyroBofl rapHnccaxHofl 
neMM. Harpes Hsno^cHMuw ao 400-450°C 
ocyu4ecTBr)Rnn HenocpeACTBeHHO b neMkt, a a 
KanecTBe oAHonMeHHoro cnnaBa npn nonyMeHnn 
nepBMMHoro aneKTpofla ncnonb30Bann otxcah 
nMTeMHoro npon3BOACTBa Maccow He 6o/iee 50% 
ot Maccbi n3roTaBnnBaeMoro nepBUMHoro 
aneKTpoAa. 

nocne sanuBKM nonyMnnn nepBMMHbifl 
pacxoAyeMbiM aneiapoA A^aMeTpoM 120 mm, 
BbicoTO^ 300 mm n Maccoft OKono 12 KT. 
06-beMHoe sanonHeHMe oneiapoAa 
cTpy>KeHHWMM 6pviKeT3Mvi cocTaBuno 70%, no 
Macce 61% (npn OTHocnTenbHo^ nnoTHocTn 
6pwiKeTOB 0,7). AJi« nonyneHMfl BToporo 
oneiapoAa ncnonb30Bann nepBMHHbi^, kotopwm 
pacnnaBunn no Macce orano 40%, ocTaBUjyioc« 
MacTb npviMeHnnn npn M3roTOBneHnn 
nocneAyKomero sneKTpoAa. 

Bcero m hcxoahwx napTMti TMTaHOBow 
CTpy)KKM nonyHnnn no Tpn sneiapoAa ot Ka^Ao^ 
napTnn, KOTopwe CBapn/in Me>KAy coooi^ b 
MHepTHO^ cpeAe m nepennasnnn b cjimtkm 
MeTOAOM BaicyyMHO-AyroBoK nnaBKM. 

XMMMMeCKHft COCTaB n MexaHMHecKMe 
CBOMCTBa nonyneHHbix cjimtkob npuBeAeHbi b 
Ta6n.2. 

nonyneHHbie pacxoAyeMbie aneiapoAw co 
100% ncnonb30BaHneM cTpy)KKM u 
nsroTOsneHHbie M3 hux MeTOAOM rapHucca>KHOfl 
nnaBKM BTopuHHbie TMTaHOBbie cnnaBbi 
noKa3biBaK)T nepcneKTMBHocTb npMMeHeHMfl 
3aflBnweMoro cnocoGa atia peiueHMfl npoSneMbi 
yTnnn3ai^nn npoMbiiuneHHbix otxoaob. 
HecMOTpq Ha to, mto BTopuwHbie cnnaBbi mmoiot 
HeKOTopoe noBbiiueHHoe coAep)KaHvie npHMeceii 
BHeApeHUfl no cpasHeHnio co CTaHAapTHbiMM 
cnnasaMn, ohh no 4w3MK0-MexaHUHecKviM n 
3KOHOMvmecKMM noKa3aTenflM MoryT 6wTb 
ujudoko ncnonb30BaHbi b pa3nnwHbix oTpacnax 

TeXHUKM. 
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OopMyna M3o6peTeHMfl: 

1. Cnoco6 nonyMeHMfl pacxoAyeMbix 
oneiapoAOB H3 MeTannnnecKoK CTpy>KKM, 

npeMMymeCTBeHHO H3 CTpy>KKV! TMTaHOBUX 

cnnaBOB, BKnioHatoL^Mn APo6neHvie m OMUCTKy 
CTpy>KKM, npeccoBaHHe CTpy>KeHHbJX 6pnKeTOB 
UnnnHAPunecKofl c^opMbi, 3arpy3Ky CpuKeTOB b 
M3/io>KHnqy c 3a3opoM, ooecneMHBaiomeM 
3anonHeHne >kmakhm MeTannoM, m HarpeB 
M3no>KHMUbi nepeA 3annBK0« oAHOMMeHHbiM 
cnnaBOM, oTnuHaiomuficH tom,. mto nepeA 
npeccoBaHneM 6pMKeTos cTpy)Kxy noABepratoT 
BaKyyMHO-TepMHHecKofl Aerasai^wvi npn 
550-650 o c M BbW ep>Kxe 1-2 m, a HarpeB 
n3no)KHMi4bi ocyiAecTBnflioT ao 400-450 °C. 
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2. Cnoco6 no n. 1, omvmaioinnficH TeM, hto 
npeccoeaHMe CTpyweMHbix 6pnKeTOB npoBOAflT 
AO OTHOCMTenbHofl nnoTHOCTM 0,6-0,75 npn 

OTHOLU8HMH BblCOTbl 6pMKeTOB K MX A^aMeTpy, 

paBHOM 0,5-3,0. 

3. Cnoco6 no a 1 , oTnnMa»omMflcfl TeM, mto 
AnaMeTptd 3arpy)KaeMbtx b uanoxcHm^y 
cTpyjKeMHboc 6pnKeTOB paBHbi Me>KAy cooou, a 
OTHOiueHMe A^aMeTpa 6pw<eTOB k BHyTpeHHeMy 
AMaMeTpy M3no>KHimbi cocraenfleT 0,8-0,9. 



4. Cnocoo* no nn. 1 u 3, OTnvmaiomvificfl TeM, 
mto npn 3arpy3Ke 6"pnKeTOB b nano>KHMi4y Ha ee 
Aho yicnaAbiBawT 6pnKeT c Han6ojibiue8 

OTHOCMTenbHOM n/lOTHOCTblO. 

5. Cnocoo" no n. 1 , omnMaK)mnflcfl TeM, hto 
Ana no/iyMeHMfl nocneAyrcmero pacxoAyeMoro 
a/ietcrpoAa ncnonb3yjOT npeAbiAyiMMfi 3/ieiCTpOA, 
KOTopuft pacn^aBJinioT b KonvmecTBe, paBHOM 
Macce aa/iHBaeMoro a nano>KHvmy canasa npn 
nonyMeHnn noc/ieAyioinero aneiapoAa. 
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Ta6jTHua 1 
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cruiaBa 
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Typa 
BTfl, °C 


YrjiepoA 
Mac. % 
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0,08 
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TaGjraua 2 



Cjihtok 


Al, 


Fe, 


Si, 


c, 


0, 


n; 


H, 


Tlpeflen 


Othocht. 


YuapH. 


M3 cruia- 


% 


% 


% 


% 
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npOHH., 


yjUIHHCH. 


B«3KOCTt, 


Ba 
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